The degradative resistance of polyhedral oligomeric silsesquioxane nanocore integrated polyurethanes: an in vitro study.
Polymer biostability is one of the critical parameters by which these materials are selected for use as biomedical devices. This is the major rationale for the use of polymers which are highly crystalline and stiff namely expanded polytetrafluoroethylene (ePTFE) and Dacron in particular, as arterial bypass grafts. While this is immaterial in high-flow states, it becomes critically important at lower flows with a greater need for more compliant vessels. Polyurethanes being one of the most compliant polymers known are as such, the natural choice to build such constructs. However, concerns regarding their resistance to degradation have limited their use as vascular prostheses and in order to augment their strength, herein a novel polyhedral oligomeric silsesquioxane integrated poly(carbonate-urea)urethane (POSS-PCU) nanocomposite was synthesised by our group. In the following series of experiments, the POSS-PCU nanocomposite samples were exposed to accelerated degradative solutions, in an 'in-house' established model in vitro for up to 70 days before being subjected to infra-red spectroscopy, scanning electron microscopy, stress-strain studies and differential scanning calorimetry. Our results demonstrate that these silsesquioxane nanocores shield the soft segment(s) of the polyurethane, responsible for its compliance and elasticity from all forms of degradation, principally oxidation and hydrolysis. These nanocomposites hence provide an optimal method by which these polymers may be strengthened whilst maintaining their elasticity, making them ideal as vascular prostheses particularly at low flow states.